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Antarctica
A Journey to the Ice                              

Reporter Terry FitzPatrick travels to the

ends of the Earth to investigate environmental

threats to the world’s most isolated continent.

A four-part documentary series 1996

National Public Radio’s Living on Earth
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Antarctica Part One

The Web of Life
Host Intro:   It's hard to imagine wildlife thriving on the world's coldest continent.  Antarctica is covered with ice and holds the world record for the lowest temperature ever recorded: 129 degrees below zero.  

But untouched by humans for millions of years, parts of Antarctica are home to a fragile ecosystem.  And in the past few years, it's become one of the world's most important outposts to study the far-reaching effects of human civilization.   The ozone hole, global warming--even tourism--are all taking a toll on Antarctica's web of life.  

This week we begin a four-part series of special reports by Living on Earth's Terry FitzPatrick, who visited Antarctica early this year.
(walking on snow, ice axes probe snow)

FitzPatrick  Traveling to the edge of the Ross Ice Shelf is like traveling to the ends of the earth.  This is the southernmost stretch of ocean in the world, so close to the frigid South Pole that much of the sea is draped by a floating blanket of ice.

Robinson  As far as the ice edge, don't get too close because the water comes and it wears it out underneath so it's like a ledge and it looks solid but it's only a couple inches thick.

FitzPatrick  Navy pilot Greg Robinson probes for weak spots with a mountaineering ice ax...and I carefully follow his footsteps. 

(probing ice)

We're headed to see one of Antarctica's most magnificent residents: the killer whale.

(waves lapping against the ice edge, tapping ice ax on edge)

Robinson  You just kind of make some noise.  They're curious animals, they'll come over and check it out. 

FitzPatrick  The scenery here is breathtaking.  Huge icebergs floating in the open water.   A snow-covered volcano on the horizon--with steam rising from its summit. 

In a matter of minutes, our noise-making works. 

(whale breath)

Four killer whales.  So close we can hear them breathe.  

(whale breaths)

One whale pokes its head above water just ten feet away.

(whale breath)

Robinson  They're just out here cruising around these different slots here looking for something to eat and they hear noise.  They want to see what it is.  

FitzPatrick  (to Robinson) They're not afraid of people?  

Robinson  No not at all. Just about everything down here has no fear of man at all.

(whale breaths)

FitzPatrick  Whales and seals were once close to extinction here, hunted  throughout the oceans that encircle the Antarctic mainland.   But international treaties have transformed the entire continent into the world's largest wildlife sanctuary.  It's a unique laboratory to study how life survives in such hostile conditions. 

(scuba gear being prepared)
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Most of Antarctica's wildlife lives at sea, not on land.  So marine biologists must sometimes dive beneath the ice.  Rikk Kvitek, from the Moss Landing Marine Laboratory in California, is preparing to videotape giant sponges and worms that thrive on the sea floor. 

FitzPatrick  (to Kvitek)  Is it dark down there?  

Kvitek  The light is muted because you've got--what--ten feet of ice with snow over the top of it and so not a lot of light is getting down through the ice, but your eyes adjust to it.   It's sort of like--if you could imagine floating over a desert with a full moon.   The sponges are sticking up kind of like cactus.  And the ice overhead is sort of like clouds.  And the hole is sort of like the moon.  The hole is sort of a spotlight shining down on you.  

(zipping wet suit)

FitzPatrick  Gearing-up for an Antarctic dive is a bit like preparing for a spacewalk.   A heavy rubber suit will keep Dr. Kvitek warm...it's just 28 degrees down below--the freezing point for salt water.   Ropes will tether him to the surface.  A special mask will allow him to speak throughout the dive. 

Kvitek  (testing the mask)   "Okay."

FitzPatrick  These researchers are investigating what happens when six months of winter darkness give way to round-the-clock sunshine during summer.  Kathy Conlan is with the Canadian Museum of Nature. 

Conlan  That period when it comes on to  24-hour sunlight is a huge boom time and it lasts for a couple of months and then it goes down to a bust for the rest of the year.  And that's when the animals out there are reproducing like mad.  They're eating like mad, and their offspring are getting as big as possible before it goes down to bust conditions again.

(divers jump in, water splashing)

(breathing in regulators, bubbles on surface)

FitzPatrick  Two divers will spend half an hour at a depth of 100 feet.  Through his underwater mask, Dr. Kvitek reports his progress. 

Kvitek  (through scuba mic)  We can see the under-ice now.  Big pockets of air, some of them are big enough you can stick your head up into and breathe.

FitzPatrick  When the divers reach bottom they'll encounter a vibrant jungle of shapes and colors. 

Conlan  There's quite an elevation difference because the large sponges can be several feet tall.  And then the tunicates are bright orange and they look rather like big pumpkins with two vase openings which they will close in when you get close to them.  And then there's soft corals.  The large soft corals look like trees, they're orange.  And then there's smaller ones that look like little snowflakes that dot the bottom. 

FitzPatrick  As Dr. Kvitek begins his underwater photography, he's joined by creatures who're attracted to the lights.   

Kvitek (through scuba mic)  Bright yellow, bright white.  Pink stars, purple worms.  The color is really amazing down here when you put a little bit of light on it. 

FitzPatrick  The videotapes will allow Dr. Kvitek to analyze the sea-floor even after his dive is over.  He'll also collect specimens to examine in the lab. 

(lab door opens, lab background noise, bubbling aquarium)

This is McMurdo Station--America's research headquarters.  With more than a hundred buildings and a thousand personnel, it's the largest outpost on the continent.  Inside the lab, pumps bring sea water into the McMurdo aquarium.

Manahan  (to FitzPatrick)  Have you put your hand in there yet? 

FitzPatrick  (to Manahan)  No.

Manahan  (to FitzPatrick)  Try it out.  

FitzPatrick  (to Manahan)  That's pretty cold.

Manahan  (to FitzPatrick)  You betcha.

FitzPatrick  Donal Mananhan, from the University of Southern California, is studying ingenious adaptations life develops to survive and reproduce in water this cold.  Fish, for example, have organic anti-freeze in their blood.  Bacteria have found ways to sustain biochemical reactions at lower temperatures than normal. 

Manahan  You put your hand in that water and you wonder how anything can live in it.  It is so painful to a human hand to put it into Antarctic sea water.  And yet when you look under the ice here, it is one of the most abundant environments on earth.

FitzPatrick  However, fish and wildlife now encounter conditions that nature never intended.  Global warming is causing ice sheets to crumble and lake levels to rise--which alters habitat for a wide range of species.  As well, the entire continent is subjected each spring to the ozone hole. 

(microscope lab...equipment humming)

Karentz   Okay, there they are.  They're swimming around.  And they look very happy. (laughs)

FitzPatrick  Deneb Karentz from the University of San Francisco is measuring how baby sea urchins are coping with the effects of ozone depletion.  The earth's ozone layer normally blocks the sun's deadly ultraviolet rays.  But industrial pollution now creates a huge ozone hole each year above Antarctica.  As a result, U-V exposure jumps by 50 to 100 percent.  Millions of microscopic plants and animals are exposed to a potentially lethal sunburn. 

(crinkling plastic specimen bag with urchins inside)

Beneath the microscope, you can see why baby sea urchins are vulnerable.  They're nearly transparent, like jellyfish.

FitzPatrick  (to Karentz)  They're incredible.  It's really interesting to watch life this new.

(microscope sounds continue)

FitzPatrick  The D-N-A in organisms like these is poorly protected and can easily be damaged by ultraviolet radiation.  Baby sea urchins aren't the only victims.  Worst hit are phytoplankton, the tiny plants that comprise the base of the food chain.  Scientists have detected a 15-percent drop in photosynthesis when plankton cells are hit by increased U-V light.  Researchers like Dr. Karentz don't know exactly what the consequences of this may be.  The ozone hole is a relatively new phenomenon, first discovered in 1985.

Karentz  We have no baseline data.  There's no UV work done here prior to the ozone hole.  We come down after the ozone hole has already been around for a decade, and so what we're looking at is now already an altered system.  And so it's very difficult to make any kind of assessment.

FitzPatrick  However, a decrease in plankton could create a food shortage that might ripple up the food chain to larger species--like penguins.

(penguin sounds on beach)

The rocky beach of Cape Byrd is home to more than 50,000 Adelie penguins.  There's never a dull moment here.  Chicks relentlessly chirp for a meal of regurgitated seafood. 

(chick sounds) 

Adelie penguins are characters.  Kerry Barton of New Zealand's Antarctic Research Program never knows how they'll react. 

Barton  Some of them are quite aggressive and they rush up and flip and bash you around the legs.  Other ones just ignore you or come up and gently wave their arms backwards and forwards trying to identify what you are.  And other ones take off, terrified, and rush around in circles for a while and then decide you're all right and give up.

FitzPatrick  In the past two years, penguins have been the subject of disturbing news.  Australian researchers discovered the mass starvation of Adelie chicks in three separate regions of Antarctica last year.  Their parents were unable to find any food within 100 miles of shore.  Now--says New Zealand researcher Brian Karl--some chicks are struggling to survive here at Cape Byrd.

Karl  This year they're not doing too well at all, seemingly.  They're late, the chicks are not at the same stage as they have been at previous years.

(chasing, netting and testing penguin)

FitzPatrick  To find out why, New Zealand researchers are netting 80 penguins for an unusual scientific procedure.  They're draining the food from penguin stomachs to see exactly what the birds are eating.  A plastic tube is slipped down the penguin's throat and researchers massage its belly as they turn the bird upside down. 

Karl  And we wait for the bird to sick up into the bucket. 

(penguin vocalizations during testing)

FitzPatrick  The ordeal is disorienting for the penguin.  But it's certainly better than killing the bird, which is what researchers used to do to examine stomach contents.  Now the penguin is back to normal within an hour. 

(opening the jars with the stomach samples)

The stomach samples suggest this colony may be suffering from inadequate nutrition.  Instead of feasting on krill--a shrimp-like organism that's the mainstay of the penguin diet--the birds are relying mostly on fish. 

Barton  (to FitzPatrick)  Would you like to try some?

FitzPatrick  (to Barton)   I'd like to smell it. 

(smells)

FitzPatrick  (to Barton)  Whoof! 

(closing sample jars)

FitzPatrick  The contents are heavily-digested, which indicates the penguins are swimming a long way to find dinner and are burning it up before getting home to regurgitate a meal for their chicks.  Most alarming--says Kerry Barton--are specimens showing some penguins with nearly nothing inside their stomachs after a week at sea. 

Barton  And this is the entire sample the bird had in its stomach.  It's probably only about two tablespoons of food.  And this bird's been out doing serious fishing and that's all it's managed to come back with.

(penguin ambience)

FitzPatrick  The decline in penguin food supply raises serious questions.  Is the ozone hole to blame?  Is ultraviolet light damaging the marine food web?   Or is global warming sweeping the food supply away by disrupting ocean currents?  Or have commercial  fishing fleets been too greedy in the southern oceans?  Scientists just don't know.  Die-offs might well be part of a natural cycle.  It may be decades before they're sure.

(people gathering at McMurdo station) 

Researchers have identified a different threat to Antarctic wildlife, however,  that people definitely can control.

Kennedy  (to crowd) Okay.  Well, welcome everyone to McMurdo station.

FitzPatrick  It's opening day of tourist season.  100 passengers from a cruise ship have arrived at the U.S. base. 

Kennedy  (to crowd) Today as your guides, you will have some civilian station personnel and some military personnel that will give you a tour of our station.

FitzPatrick  Tourism has exploded here in the past 15 years.  8,000 people now visit Antarctica's scientific bases and wildlife colonies every summer.  For adventure travelers like Keri Gouge of Australia, it's a thrill they'll never forget. 

Gouge  We have seen penguins--more than you'd ever want to see in a lifetime, and seals, and some whales and obviously lots of birds as well.  It's just been an amazing trip.

Kennedy  (on walkie-talkie)  Group A, Group A, Nadine.

FitzPatrick  Tourist groups have gotten so large that keeping them moving is like marshaling a parade.

Kennedy   (on walkie-talkie)  Let Group A know that we need them back down here by 10:30.
Assistant  (responds on radio)  Roger.

Kennedy  (to FitzPatrick)  It's like herding sheep (laughs).

FitzPatrick  Nadine Kennedy is with the National Science Foundation--which runs the U.S. Antarctic program.  She's happy to show tourists how American tax dollars are spent. 

Kennedy  We think of these people as Antarctic ambassadors.  If we can just share a little bit of what we do down here, then they go back and they tell their friends about it.

FitzPatrick  Experts are concerned, though, that waves of tourists might overwhelm Antarctica's fragile environment.  Even small groups of people can cause penguins to panic and abandon their young.  And even the most careful tourist can trample delicate lichens and moss.   That's why scientists fear the growing popularity of Antarctic expeditions.  Colin  Harris is with the International Committee for Antarctic Information and Research.  He's investigating the cumulative impact of tourist visits.  

Harris  Because there's a limited number of very suitable sites where landings can be made and there's good wildlife to be seen, the tourist ships often visit the same site as the previous one and the previous one to that.  So some sites are actually getting two or three tourist ships a week.

FitzPatrick  Tourism is responsible for the two worst disasters in Antarctic history.  In 1979 a sight-seeing jet crashed, killing 257 passengers.  Then, in 1989, a ship spilled 150,000 gallons of fuel when it ran aground and sank while carrying tourists in a scenic bay.  Since then, tour companies have taken steps to improve safety and minimize environmental damage.  Dick Walker of Adventure Network International, says tourists don't mind the restrictions. 

Walker  I think most of the clients are very environmentally aware and probably wouldn't come if they thought there was going to be a huge negative impact.

(ocean shore ambience)

FitzPatrick  Tourists are now  prohibited from visiting some sites in Antarctica--and rules are being developed to make tour companies liable for the costs of cleaning up any damage they cause.  It's part of an international treaty that also bans mining and oil production here for the next 50 years. 

(penguin rookery)

Despite the threats to Antarctica's penguins and whales--and even its  microscopic plankton--this is still the least-spoiled place on the planet.  There are fewer people on this vast continent than you'd find on a single block in midtown Manhattan.  It'll remain that way for the foreseeable future--because it's incredibly expensive to get here...and even more costly to stay alive once you've arrived. 

(orca whale sounds)

Environmentalists point to the progress in regulating tourists and banning oil production as proof that the world recognizes the value of preserving this striking landscape.  That makes Antarctica one of the world's great environmental success stories.  The earth's most isolated continent will remain a place of natural wonder.  

For Living on Earth, this is Terry FitzPatrick reporting.

Host Back-Announce:   Tourists aren't  the only visitors to have an environmental impact.  For decades, scientists have polluted the land and water near research stations throughout Antarctica.  Next week we continue our series with a look at  the damage, and the effort  to clean it up.  Our stories are made possible by a travel grant from the National Science Foundation.
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Antarctica Part Two

Garbage

Host Intro:   Congressional hearings are now underway to ratify an international treaty to protect the environment of Antarctica.  The pact will ban mining and oil production for the next 50 years.  It'll also require scientists to remove their garbage from the continent. 

For decades, research expeditions have dumped tons of waste throughout Antarctica.  Even today, millions of gallons of raw sewage pour into pristine waters near science bases.

The U.S. has been one of the worst polluters...but is now working to clean-up its operations.  In the second part of his special series from Antarctica, Living on Earth's Terry FitzPatrick reports on the progress so far, and on the work that remains to be done.
(sounds of shovels)

FitzPatrick  Steve Zabrowski is digging into Antarctica's past.

(drill sounds)

FitzPatrick  With hand drills and shovels, he's excavating a site in the MacGregor Valley--a region of immense glaciers and towering peaks.  Mr. Zabrowski is not conducting scientific research.  He's cleaning up a research camp abandoned by scientists nearly 20 years ago.

Zabrowski   The last great unexplored open spot in the world, and it's just garbage.

(digging sounds)

FitzPatrick  Uncovering this camp is a bit like an archeological dig.  Beneath six feet of snow, workers find canvas tents and wooden sleds--even an old kitchen with a jar of mustard frozen hard as a rock.

(shovel taps jar) 

Zabrowski  Basically everything was left here.  The sleeping gear, some clothing, everything they used to live here except--all they took out was their rock samples and their personal bags.  Everything else was left.

(shoveling, tapping on fuel drums)

FitzPatrick  In all, 30 tons of survival gear was abandoned, along with 10,000 gallons of fuel. 

Zastro  (to Zabrowski)   It's a barrel! 

(unscrewing spout on fuel barrel)

Zastro  (to Zabrowski)  Yeah, it's full.

FitzPatrick  Antarctica is littered with hundreds of sites like this, relics of an era when protecting the environment was not a priority.  In many places, international expeditions have left a heavy footprint.  The French--for instance--destroyed several bird colonies in the 1980s while building an aircraft landing strip.  Argentina let sled dogs run wild through penguin rookeries, killing thousands of birds.  And the U.S. irradiated thousands of tons of soil in the 1960s while testing a small-scale nuclear power reactor.

The most visible problem, though, is garbage.  To cleanup worker David Zastro, it's evidence of a short-sighted attitude researchers had about Antarctica. 

Zastro  That the place is so huge it can just absorb it all and it doesn't matter.  But after a while it does and that's what's starting to happen now.  There's just so much junk down there.  At least that's the way we feel, it's getting to be a little too much.

(ambience switches  to McMurdo station, heavy equipment on roadways)

FitzPatrick  Antarctic exploration generates staggering amounts of waste.  Nowhere is that more evident than McMurdo Station, the sprawling US logistics base on the shores of the Ross Sea.  McMurdo is a bustling facility with the gritty feel of the old wild west.

(dumpster of waste being dumped into truck)

5-million pounds of waste is generated here every year, more than a ton of trash per person.

(ocean shore sounds)

For decades--says Rikk Kvitek of the Moss Landing Marine Laboratory--garbage was dumped on hills and beaches, or on the ice pack that covers the sea each winter.

Kvitek  They had a policy for many years of just putting the season's garbage out on the sea ice with the expectation and hope that when the sea ice broke out, it would carry it away.  And as often as not, the sea ice would just melt in place and the stuff would just go to the bottom. 

(scuba video sounds: bubbles, breathing)

FitzPatrick  The ocean floor is now strewn with debris.  Underwater videos shot by Dr. Kvitek depict an astonishing scene.

Kvitek  There's hundreds of 55-gallon drums on the bottom and there's tractors and there's jeeps and tracked vehicles and there's airplanes all over the sea floor.  It's a dump underwater in some places. 

FitzPatrick  No one's sure what's inside the submerged chemical barrels.  But the level of hydrocarbons and PCBs in sediment here is comparable to big-city harbors inside the United States.  Scientists are debating whether they should conduct a clean-up.  The pollution seems to be contained to the harbor at McMurdo base.  Disturbing the rusty barrels might cause it to spread. 

(ambience of heavy equipment in waste sorting yard)

When it comes to managing the waste dumped on land, however, the U.S. has undertaken a major cleanup.  Mountains of debris have been shipped to Seattle for proper disposal.  And newly-created trash is immediately packaged for transport back to the US.  This initiative began five years ago, funded by a $43 million dollar appropriation from congress.  Eric Juergins directs the effort.

Juergins  The U.S. program several years ago I think pretty much had the reputation of being pretty slovenly.  We're a huge operation.  You've seen through town that we look to be somewhat of a crude industrial complex.  And in the past we behaved that way.  Now, I think you talk to the international community that has Antarctic programs, they'll all tell you that U.S. has really set the tone for how to do things properly.  Our reputation has changed significantly.

(sorting bottles and cans)

FitzPatrick  The environmental initiative includes aggressive recycling. Buildings have a dozen different bins for people to segregate their trash.  More than 60-percent of it is recycled.

Orientation Lecture  My name is Paul Tomasi.....

FitzPatrick  To ensure people obey the rules, everyone must attend a 30-minute waste management lecture when they arrive on the continent.

Tomasi  (to class)  We do recycle glass here in Antarctica, we recycle unbroken clear green and brown jars and glasses.  

FitzPatrick  To Eric Juergins, this new emphasis is a natural step in the evolution of Antarctic exploration. 

Juergins  Early on it was sort of an expeditionary mentality, and survival was number one.  Then we went into a phase where we weren't sure how long we would be here, a colonial  mentality if you will.  And that's where McMurdo grew up.  It was only until we decided that we were going to have a permanent presence here in Antarctica where we've got to the community sense and lived up to our stewardship of Antarctica. 

FitzPatrick  However, this stewardship came as a result of pressure from environmental groups.  In the 1980s--as international negotiators were discussing whether mining should be allowed in Antarctica--Greenpeace launched several investigative expeditions.  The result: shocking photographs of garbage burning in huge open pits.  According to Paul Bogart, who directed the campaign, these photos demonstrated the need for strict environmental oversight of scientists. 

Bogart  You can't hold these folks or take these folks necessarily at their word when they're talking about having the environment's best interest at heart.  And so bringing that home to people really increased the pressure on countries to do something.  

FitzPatrick  What the 26 nations that conduct Antarctic research did was approve a sweeping set of environmental guidelines in 1991.  The Madrid Protocol bans mining for 50 years, and requires a pack-it-in, pack-it-out approach for trash.  The protocol is now up for ratification in congress.  Environmentalists say it's weak in many areas, and they'd like congress to augment the treaty by extending US environmental laws to American activities in Antarctica.  But they're supporting the protocol because the agency in charge of research, the National Science Foundation--or the NSF--is showing  a commitment to environmental protection.  Beth Marks heads a coalition called the Antarctica Project.

Marks  In getting the U.S. to finally agree on a bill, which has just been introduced, we all had to concede that NSF has done a much better job recently in cleaning up the bases and in setting good environmental policy.  And we have to just hope that these policies will continue even with a bill that is not as strident as we would have preferred.

(outdoor sounds at McMurdo station, people preparing equipment)

FitzPatrick  Although there's been progress in managing waste, several problems remain.  One of the most serious is oil.

(drilling sounds, digging in soil)

Nearly 200,000 gallons of aircraft fuel, know as "JP8," has been spilled at McMurdo station over the years.  Research teams are now drilling holes to evaluate the extent of soil contamination.  John Holbrooke is from the University of Alaska in Fairbanks. 

Holbrooke  One way to test the presence of JP8 is to just stick your nose close by and smell it.  (smells) I don't detect much at all, maybe a little bit.  

FitzPatrick  (smells)  (to Holbrooke)  I smell a little something.

Holbrooke  Yeah, there's a little something there.  But that is by no means strong.  We've dug up soil samples and taken a whiff and it almost reeks of the stuff in certain places.

(inside lab ambience sounds of sonic energizer)

FitzPatrick  The samples are analyzed in the McMurdo labs by Mark Tumio from the University of Alaska.  The tests reveal several hot spots around the station.  There's good news, though.  The contamination hasn't spread very far.  

Tumio  It's not like they threw fuel on the ground.  Fuel is a commodity here and you don't waste it.  So spills were always accidental and they were controlled quickly.  There's not much soil here, so there's not much depth to the soil so that means what was spilled soaked up in a very small area and tends to stay there.  We don't get lots of rain to push stuff around, you don't have a lot of migration--so where it spilled it's dirty and not too far away it's still clean.

FitzPatrick  Still, more than 700 drums of soil await decontamination.  Dr. Tumio is experimenting with oil-eating bacteria to see if there's a natural way to conduct the clean-up.  As those tests continue, researchers are also evaluating Antarctica's biggest ongoing source of pollution.

(toilet flushes)

McMurdo Station discharges 66,000 gallons of raw sewage into the ocean every day.

(beach sounds)

The prospect of building a $3 million sewage treatment plant is sparking debate.  Some officials contend the sewage is quickly diluted in the ocean and treatment is unnecessary.  But others point out that sewage is altering the natural mix of marine life.  Clams and starfish have disappeared near the sewage outfall, replaced instead by worms and other organisms that tolerate human waste.

(lab door opening--aquarium bubbling)

In a small beach-front laboratory, Cathy Conlin from the Canadian Museum of Nature is examining tissue samples to see if sewage affects organisms beyond the McMurdo vicinity.  It's a high-tech procedure based on a simple truth: we are what we eat.

Conlin  We all contain different isotopes of carbon and nitrogen and sulfur.  And these proportions will differ according to what we eat.  So if we all eat vegetables, we'll have a certain proportion.  If we all eat meat, it will be a different proportion.  Sewage has been demonstrated to have a certain signature.  And if an organism is eating sewage, it will take up that proportion and register that signal.

FitzPatrick  Dr. Conlin hasn't collected enough samples to reach a conclusion yet.  In fact, officials would not allow her to dive for specimens this year near the sewage outfall  because of dangerous levels of bacteria.  In effect,  it was Antarctica's first beach closure. 

(waves on beach)

This situation illustrates the choices officials must make when weighing the costs and benefits of working in a sensitive ecosystem.  Eric Juergins, the environmental manager for McMurdo, maintains that some degree of ecological disruption is unavoidable.

Juergins  I have my doubts that man can go anywhere without leaving some impact.  That being true then, what you've got to do is try to consciously decide what impact you're going to leave, and try to measure that impact and determine whether that impact is worth what you're doing there.

(outdoor McMurdo ambience)

FitzPatrick  Scientists and environmentalists agree on one thing:  researchers here are learning about how the earth works.  And that  is worth some measure of environmental impact.   And even though a few researchers complain the environmental protections go too far, overall there's been a major change in attitude.  Cornealius Sullivan is director of polar programs for the National Science Foundation.

Sullivan  We've changed human behavior in Antarctica to comply with good environmental practice, almost to the point that McMurdo--which otherwise looks like a mining town--is a place you'd have a hard time finding a cigarette butt or a scrap of paper.  It’s kind of like going to Disneyland and seeing people sweep things up.  Here, they don't have to sweep 'em up, they never put 'em on the ground.  And if they find one they pick it up.  That's remarkable to me. Human behavior being changed because the people believe in what we're doing here in environmental sense is remarkable.

(wind sounds)

FitzPatrick  When you travel just a few minutes away from even the biggest of Antarctic bases now, you're hard pressed to detect any trace that people are nearby.  The goal is to keep it that way.

For Living on Earth, this is Terry FitzPatrick reporting.

Host Back Announce:  Our series from Antarctica continues next week with a look at the polar ice cap, and whether global warming is causing it to melt.  Travel for this series was made possible by a grant from the National Science Foundation.
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Antarctica Part Three

Is the Ice Melting? 
Host Intro:   The dramatic blizzards and droughts we've endured these past few years have focused attention on the potential affects of global warming.  There's another consequence of climate change, though, that in the long run could cause even greater problems worldwide.

If the polar ice cap melts in Antarctica, global sea level could rise dramatically, forcing millions of people from their homes. 

For the past 50 years, sections of Antarctica have been melting.  But researchers aren't sure if it's part of a natural cycle or the result of greenhouse gas pollution.   Still, the future of the ice cap is in question...as Living on Earth's Terry FitzPatrick discovered while accompanying research teams to Antarctica early this year.  

(heavy wind)

FitzPatrick  No place on earth is as cold and forbidding as the wind-swept interior of Antarctica, a region one-and-a-half times the size of the United States that is draped by glaciers up to three miles thick.  This frigid landscape makes a lasting impression on people who come here, even seasoned researchers like Keri Petersen.

Petersen   It's just you and the raw force of nature.  There's the sky and the snow and that's it.  And the horizon is so broad and you can almost see the curvature of the Earth.  I like it because you sense that you're really on a planet hurling through space.

FitzPatrick  A fragile planet, which Antarctica keeps livable.  Think of Antarctica as a giant ice cube in a glass of water, cooling the world's oceans.  As well, Antarctica's vast expanse of snow reflects sunlight back into space, cooling the Earth's surface.  The snow fields and glaciers are also like a giant reservoir, locking up 70 percent of the world's fresh water and keeping global sea level in check. 
(ambience of drilling site--tools, generators) 

Because Antarctica plays a crucial role in shaping the world's climate, researchers are eager to learn if global warming could cause the ice cap to melt.  To find out, they're drilling to the very bottom of the ice to look for clues. 

Petersen/ Workers   What have we got???  Yes, Yes!  All right!

FitzPatrick  Ms. Petersen and her colleagues from the California Institute of Technology are pulling up an ice core. 

Engelhardt  Oh beautiful!  That's perfect.

FitzPatrick  Three-feet long and three-inches around, this core contains a unique kind of ice, formed by intense pressure inside the ice cap.  The core starts to crackle as air bubbles begin to escape.

(crackles)

Petersen  (to Engelhardt)  Look at the clear ice, God it's beautiful!

Engelhardt  (to Petersen) This whole thing is one single crystal.  Huge single crystals!

FitzPatrick  Researcher Hermann Engelhardt hopes these crystals can explain why parts of the ice cap are breaking loose from Antarctica's bedrock and surging toward the ocean at the rate of four feet per day. Known as "fast-flowing streams," several of the these massive rivers of ice have been discovered in Western Antarctica.  They have potential to drain the entire West Antarctic Ice Sheet into the sea. 

Engelhardt  These ice streams can carry away large quantities of ice in relative short time.  And if their movement changes, for example they widen or they speed up, they can change the balance of the ice sheet dramatically.  So we need to understand what controls the speed of these ice streams.

FitzPatrick  This is where global warming might be involved.  It might change how rapidly the streams empty into ocean.  Right now, the streams are kept in check by floating ice shelves that line the Antarctic coast.  The floating shelves act like giant dams, holding back the streams.  If global warming causes the ice shelves to melt, the ice streams would be free to race unchecked into the sea.  The West Antarctic Ice Sheet could collapse. 

Engelhardt  And that could happen in a short time span, like 50 to 100 years, maybe 500 years.  This we don't know exactly.

FitzPatrick  In the past 50 years, five minor ice shelves have disappeared, the result of a five degree rise in temperature along the Antarctic coast.  But the most important ice shelves seem stable for now.  It's unclear how warm it must get before they could be in danger of melting. 

(ambience of freezer lab, unwrapping ice core from plastic)

To find out if the West Antarctic Ice sheet is likely to collapse in the future, researchers are trying to determine how it's responded to warming in the past.  In a refrigerated lab, Richard Alley from Penn State University examines Antarctic  ice cores beneath a microscope.  Just as rings in a tree trunk reveal its age, the layers of an ice core are a window to the past. 

Alley  And so you can say well, 10,000 years ago it snowed this much.  And someone else will measure the dust and somebody will measure the composition of the gas bubbles that are trapped in the air.  And we soon start to draw a picture of the past climate.  And so we're working vary hard on reading that.  What happened in the world's climate; what did that do to the ice sheets.

FitzPatrick  Dr. Alley says the West Antarctic Ice Sheet has probably collapsed before and could collapse again.  If it does, the massive melting of ice would raise global sea level by 20 feet.  Twenty feet might not sound like much, but it's enough to inundate several small islands in the Pacific and low lying coastal regions in Southeast Asia, Western Africa the Middle East and Southeastern U.S.  More than 200-million people could be forced to move.  Millions of acres of farmland would be lost.  Some communities would have to build extensive sea walls to protect against hurricanes and storms.  However it's not time to sell the beach house yet. 

Alley  I wish to emphasize that this is not a prediction.  This is the worst thing that could happen.  And we have not yet been able to prove that it can't happen.

FitzPatrick  Actually there is one worse scenario which involves the Eastern part of Antarctica melting along with the West.  The East contains the bulk of Antarctica's ice, and if it goes, sea level could rise more than 200 feet.  That would be a flood of biblical proportions.

Alley  It would not be "Water World."  There would still be land sticking out.  But the coastline would look enough different that you wouldn't immediately recognize it.  You'd look for the finger of Florida pointing down and it wouldn't be there.

(flying inside helicopter over Eastern Antarctica)

FitzPatrick  From the air, Eastern Antarctica looks just as frozen and desolate as the West.  But there are major differences, which have sparked a scientific debate about whether it's possible for this part of the continent to melt.  The Eastern Ice Sheet is firmly fixed on high ground.   And it's been that way--according to some researchers--for 15 million years.  If these researchers are right, the eastern ice cap has survived several periods of global warming.

(digging for dirt samples with helicopter close by)

Other scientists, though, have uncovered evidence that East Antarctica has melted as recently as three million years ago.

Harwood  I try to dig down as far as I can and see what's been accumulating here.

FitzPatrick  David Harwood from the University of Nebraska has discovered plankton, leaves and twigs in the trans-Antarctic Mountains, one of the few ice-free regions of the continent.   The only way they could get here--contends Dr. Harwood--is for the Eastern Ice to have melted, raising sea level and turning much of inland Antarctica into a beach. 

Harwood  The evidence that we're debating now would suggest that once those ice sheets formed, they didn't stay.  That they came and went and came and went. 

FitzPatrick  Some researchers think Dr. Harwood is wrong.  They believe the plankton and leaves were blown here by the wind.  The debate has touched off a feud between rival camps of geologists about whose version of Antarctic history is correct.  But the critical question is whether East Antarctica might melt in the future.  On that point,  Dr. Harwood isn't sure.

Harwood  The East Antarctic Ice Sheet in the past has been a key player.  Whether or not future warming will bring East Antarctica back into the game,  I don't know.

(wind noise)

FitzPatrick  This uncertainty underscores how difficult it is to predict the future of the Antarctic ice cap.  Various research panels have published widely differing views about what's likely to happen here in the next 100 years.  Some scientists even think global warming could cause the ice to grow, by increasing snowfall throughout the continent.

However researchers do agree on this: Antarctica is isolated from the rest of the world, but it's not immune to global environmental change.  And just as importantly, we're not immune from what happens at the bottom of the Earth.

(wind ambience fades to silence)

Discussion follow-up:
Host Steve Curwood:  Terry FitzPatrick joins us now from our Northwest Bureau in Seattle, where it's cozy and warm.  Terry,  there's been news recently about a giant iceberg breaking free from Antarctica and drifting north.  Is this part of the meltdown that scientists are worried about?

FitzPatrick   The answer is a bit complicated--it's both yes and no.  This iceberg that's on the loose is truly immense.  It’s about as tall as the Empire State Building and as big as the state of Rhode Island, if you can imagine a chunk of ice that big.  It is so large, in fact,  that as it drifts into warmer water it'll  take a decade to fully melt.  As well, it's the second mammoth iceberg to break-loose in the past three years.

Scientists are concerned that this could be evidence the icecap is crumbling along its edges.  However,  they caution that you have to keep things it in perspective.  About a quarter-million icebergs break off the Antarctic coastline every year. That's just natural.  And even though we're beginning to see these new "mega-bergs," they're still a drop in the bucket compared to the amount of ice in Antarctica all together.

Curwood  But as these big icebergs start to melt in the ocean, won't they begin to create that dreaded effect of raising global sea level?

FitzPatrick  Not really.  These bergs are material that's broken loose from the ring of  floating ice-shelves that encircles nearly all of the Antarctic coastline.  Because this ice was already floating on the surface of the ocean before it broke free to form icebergs, it'll have no change on sea level when it melts. It's like ice cubes in a glass of water, when they melt, the water level stays the same inside your glass. 

What scientists are worried about is the huge amount of ice that's on land in Antarctica, and that it will somehow slip into the ocean.  That would be like adding more and more ice cubes into your glass of water, which would cause the water level to rise. 

Curwood   But aren't the ice shelves part of that process?  If they break-up into giant icebergs, won't the land-based ice then slip into the sea?  Isn't that the scenario scientists were describing to you?  

FitzPatrick    Yes, that's the scenario, but only if the major ice shelves begin to break up.  The mega-bergs we've seen in the past few years--despite their size--have actually come from minor ice shelves and probably won't have an impact on the big picture.  The shelf that's key to the scenario of a rapid collapse of the polar ice cap is on the Ross Sea.  That's the name to remember, the Ross Sea.  If you start hearing stories about mega-bergs breaking off the Ross Ice Shelf, you'll know there's really something to this theory of polar meltdown.

Curwood Why is that single ice shelf so important?

FitzPatrick  Because many of the natural drainages in Antarctica empty into the Ross Sea.  Therefore, much of the ice that's on the continent could slide through these drainages into the ocean if the frozen ice shelf that covers the Ross Sea somehow breaks up or melts.

Curwood   Is that likely?  Won't the same forces that are melting the minor ice shelves begin to affect the Ross shelf too? 

FitzPatrick   Well, there's concern that the Ross Ice Shelf could deteriorate because of increases in the temperature of either the atmosphere or the ocean.  But right now there's no consensus on whether it's endangered.  There is a lot of research focused on this question, though, so there's always the possibility that someone will make a breakthrough discovery that puts the stability of the Ross shelf in a new light.   

Curwood    I've been wanting to ask you about a different breakthrough discovery I've been wondering about: that meteorite they found that may contain signs of life on Mars.

FitzPatrick    Yeah, I met one of the guys who searches for meteorites in Antarctica--he's like one of the true old-style explorers.  Just give him a snowmobile, and a tent and he heads out into the middle of nowhere looking for rocks from outer space.  It's like hunter-gatherer science.

Curwood  Why does he look for meteorites in Antarctica, of all places?

FitzPatrick   This is one of the few sciences where a desolate landscape is a big plus.  Thousands of meteorites fall to Earth every year, but it turns out the ones that land in Antarctica are the easiest to find.  That's because meteorites can't be recovered if they fall into the ocean, for example.  And it's almost impossible to spot the ones that land in forests or farm fields.

But in Antarctica there are vast regions of perfectly-flat, wind-swept ice.  It's like a giant white billiard table and you can spot things from miles away.  So, if you find a rock out on the surface of this ice--hundreds of miles from the nearest mountain or river--you can be certain it fell there from space.

Curwood There are meteorites from mars just sitting out in the open for anyone to find... 

FitzPatrick    Yeah, they've found something like 8,000 meteorites in Antarctica in the past 20 years.  They think about a dozen of them are rocks that were somehow blasted free from the surface of Mars and have traveled through space to land in Antarctica.

I should note that there's a debate raging now about whether the fossil-like material found in these meteorites truly is evidence of life on Mars.  Some researchers think that geologic forces on Mars or here on Earth could have produced the chemicals and markings found on these meteorites. 

Curwood  Terry, one thing we haven't heard you talk about in your series of reports is your visit to the South Pole.

FitzPatrick    Yes, I did get to spend a couple days there.  It turned out to be a high point of the trip.  I didn't realize before I arrived at the Pole just how emotional a moment it could be to stand, literally, at the very bottom of the Earth, on a spot that explorers have lost their lives trying to reach and only a relative handful of people have ever been to in all of human history.

Curwood Is it different there than in other parts of Antarctica?  

FitzPatrick   Physically, it's much more challenging.  The ice there is really thick and so even though it's a big plateau,  it's physiologically like being on top of a 12,000 foot mountain at 20 degrees below zero.  The entrance to the geodesic dome that houses the research station is a gentle slope in the snow, but it's nicknamed "heart-attack hill."  Even walking a few steps can leave you breathless because you're lugging around so much survival gear--each person is issued 35 pounds of cold-weather gear before you go to Antarctica.

Beyond the physical challenge, though, the South Pole is closest thing I can think of  to what it must be like to live in a space station.  Humans cannot exist at the Pole without a cocoon of technology.  Nothing is alive there naturally: no bacteria, no mosses, no insects, no plants.  There are no smells whatsoever.  The muffled silence is actually eerie.  And everything is just a little “off” from everyday life elsewhere.  The refrigerator for food, for example, is actually a heater.  They put food inside this heated refrigerator to prevent it from freezing. 

Curwood  Why is there a station at the South Pole if nothing can live there.

FitzPatrick   Well, the place was originally built by the U.S. to keep the Soviets from claiming squatters rights.  In fact, much of the history of Antarctic exploration involves staking claims of sovereignty, and right now science is serving as a way of keeping the peace.  Since 1961, all claims of sovereignty in Antarctica have been put abeyance by an international treaty that declares the entire continent as international territory to be used for peaceful scientific pursuits.

And scientifically, there is a lot to be learned at the Pole itself.  It's a great place to do astronomy.  During the winter there's six months of total darkness--which is great, of course, if you're looking into the heavens.  The South Pole is also the best place to study the ozone hole--and that's why I was there, to check on ozone research. 

Curwood  What's the latest news on that?

FitzPatrick   The results continue to be discouraging.  Despite the worldwide ban on ozone-depleting chemicals and the predictions that the atmosphere may be able to heal itself in a matter of decades, the ozone hole this year is the worst it's ever been.

Curwood  Now, next week is the final report in your series--you'll be covering what?

FitzPatrick    More about what it's like to live and work in such an isolated and hostile climate.  Scientists have a bit of a nerdy image, but you’ll be surprised how they let loose down on the ice.

Curwood    Okay, thanks for joining us.  Living on Earth's Terry FitzPatrick.
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Antarctica Part Four

A Reporter’s Journal  
Host Intro:  For the past few weeks, Living on Earth's Terry FitzPatrick has been telling us about the glaciers and wildlife of Antarctica.  But some of the most fascinating stories from his month-long journey, involve the wild lives led by people, who venture to the world's most hostile continent to conduct scientific research.  This week, Terry concludes his special series with some observations about what it's like behind the scenes at the bottom of the earth. 

(Music: Talking Heads, "Wild Wild Life")

FitzPatrick  Despite its romantic appeal, Antarctica can be an exhausting place.  People here work flat-out, cramming as much research as possible into the short polar summer.  So it's little wonder that at the end of the season folks let loose.

Party sounds  Oooooohhhhhh...

FitzPatrick  These researchers have used their engineering expertise to convert an ice-drilling rig into a hot tub. 

Woman  Ooh, it's hot.

FitzPatrick  The wind-chill is 15 degrees below zero.  But that's nothing a warm soak, and a little vodka, can't conquer.  People invited me to strip and join them.

Hot tub voices   Are you serious about the Antarctic experience?  You gotta live it.  Take it off, Terry!  Take it off! 

FitzPatrick  I wanted to hop in, but I was sick.  And I was about to catch an unheated plane to begin my trip back home.  I tried to explain, but folks didn't buy it.

Hot tub voices    Terry you wimp!   It's because you're a radio reporter.  If you'd have been in television, you'd have been in here.

FitzPatrick  And so there I stood with bronchitis, bundled in my fur-trimmed parka, recording the revelry of a dozen nude Antarctic explorers.  

Voices singing   Waterloo, dut, dut, dut, dut...

FitzPatrick  I thought I'd seen everything, but the best was yet to come.  

(airplane sounds--propellers whirring as plane sits on ground being loaded)

As my plane arrived, two plumes of steam came racing my way from the vicinity of hot tub:  A woman--naked--on a snowmobile, towing a man--naked--on skis.  They circled the plane, hugged the pilot, and headed back to the party.  

The hot tub drove-home the work-hard/play-hard atmosphere in Antarctica.  Research on the stability of the ice cap or the effects of the ozone hole can be stressful, involving difficult journeys to remote field locations.

(blowing winds)   

Wildly unpredictable weather can also make this a dangerous place.  56 people have died on American expeditions since World War Two. 

(people checking equipment at survival school)

The dangers are emphasized the moment you arrive.  Everyone who goes into the field must attend two days of survival training.

McCarthy  (to class) All right, so everyone's got a harness, okay..

FitzPatrick  Our teacher is back country guide Forrest McCarthy. He demonstrates the use of climbing harnesses and ropes, essential equipment for travel on the ice cap, where crevasses can open-up and swallow a person without warning.

McCarthy  (to class)  You've got to double back your harness.  Now see how I take this strap and double it back through that buckle. Now people have died because they didn't do that. 

(walking on snow with ice axes)

FitzPatrick  Roped-up and underway on our first Antarctic day hike, we skirt the lip of an impressive crevasse. 

(rope sounds) 

Then, we're lowered in to the crevasse, one-by-one, as fellow students practice the teamwork required for a rescue.

McCormick  The trick to surviving down here has a lot to do with attitude.  

FitzPatrick  Instructor Bill McCormick says survival school is designed to instill a healthy regard for the elements.  

McCormick There are a lot of specific things to this environment that you have to start developing an eye for and a respect for.  The weather is maybe the major feature, and most people don't have a sense of how ferocious it can be and how rapidly it can change.

(digging snow and sawing blocks)

FitzPatrick  Mr. McCormick shows us how to build igloos and dig emergency trenches, which can sometimes be the only way to escape life-threatening winds.

McCormick   Basically it's like digging a grave for yourself, but this is the "grave that saves."  I just made that up right now, I've never used that line before.  

FitzPatrick  (to McCormick) Really?  

McCormick  Really (laughs).

(outdoor sounds)

FitzPatrick  After a difficult day of training, I slept four miles from base camp in a shelter made of snow.  Because nature can be so ferocious, people are required to stick close to camp when they're not conducting research.  As a result, there's always a touch of cabin fever in the air. 

(McMurdo Station cafeteria crowd sounds)

That's especially true at America's main research complex, McMurdo station, where 1200 people crowd into the cafeteria every day.  McMurdo is more like a town than a camp.  And its personality is shaped by a curious blend of three distinct cultures.  Scientists make it feel like a college campus.  Pilots make it feel like a navy  base.  Cooks, mechanics and other support personnel make it feel like a frontier town.

(cafeteria ambience fades)

The three groups rarely mix and sit apart during meals.  About the only time they do sit together is in church.  That's where assistant chaplain Simon Eckleton conducts Catholic mass beneath a stained-glass image of a penguin.  Father Eckleton says the peculiar conditions make McMurdo a difficult place to live. 

Eckleton  People have to have outlets and there aren't the normal outlets that there would be back home.  And the family from which so much stability grows is entirely lacking.  There are no children here, there are no elderly people here, no sick people here.  So we may call ourselves a community and a town, McMurdo, but the fact is it's a very strange environment.  And the harshness of the climate really is reflected in the harshness of life within the community.

(bar sounds)

FitzPatrick  You can see this harshness in McMurdo's two taverns.  Especially for the support personnel, this a hard-drinking town. The most popular entertainment is karaoke night in a dimly-lit bar called the Southern Exposure. 

Karaoke singing  "Folsom Prison Blues"  I hear the train a coming.  It's rolling 'round the bend.  And I ain't seen the sun shine, since I don't know when.  I'm stuck in Folsom Prison, and times keeps dragging on...

FitzPatrick  The National Science Foundation, which runs the U.S. Antarctic program, is trying to curb the use of alcohol.  Erick Chiang, the senior U.S. official here, has closed a number of bars in town.

Chaing  Not only were there five formal bars or clubs, you could find bars in all of the work centers under the excuse that you might get trapped in a facility during a major storm. Alcohol was the recreational outlet years past.

(bowling alley)

FitzPatrick  Officials now promote other forms of recreation--including cross-country skiing, aerobics--even bowling.  McMurdo is home to the world's southernmost bowling alley--two lanes with a manual pin setter.  The bowling alley is where I met Shana Muldoon--a heavy equipment driver.  Ms. Muldoon commends officials for trying to make McMurdo more livable.

Muldoon  When I first came down three years ago, I thought basics; I was thinking we're going to have only the basics and that's going to be it.  I was shocked when we had VCR's and televisions and stuff like that.  I was like "wow."  I was pleasantly surprised. 

FitzPatrick  However, Ms. Muldoon did point out a different problem: the lack of women.  There are three men here for every woman, which Ms. Muldoon told me can result in unwelcome come-ons.

Muldoon  Well, you go into the bar and you're surrounded.  Which, like I said, it can be flattering, but at other times can be--you don't trust them anymore.  You know you're one of the few women so of course they're going to flatter you whether it's true or not.

FitzPatrick  Officials are trying to recruit more women, and in general are striving to transform McMurdo's social environment with weekly movies, a coffeehouse, and satellite phone service back to the states.  Officials say healthy morale improves productivity, and makes the base attractive enough for experienced personnel to want to return.

(aquarium bubbling sounds)

The improvements go beyond creature comforts.  The laboratories here are as good as you'd find at many American universities.  Marine biologist Donal Manahan from the University of Southern California appreciates how the infrastructure allows him to focus on his work.

Manahan  It's one of the few towns on the planet earth where science comes first.  Not only that, it's multidisciplinary.  When you sit down at dinner here, one day you're sitting beside a biologist, the next day it's someone working on the ozone hole , the next day it's a geologist.  So this is a very interesting area for collaborative interdisciplinary science, which is really an important thing for future environmental studies, is to put together the different disciplines.

(outdoor wind)

FitzPatrick  These different kinds of scientists come to Antarctica because it's the most isolated and least-studied continent on earth.  And despite the efforts to make this place a bit more like home, the rugged conditions give it a special appeal for a certain  type of individual.  It instills a frontier spirit that's difficult to shake.

That's evident in the saying support personnel have about Antarctica:  the first year you come for the adventure, the second year you come for the money, and the third year you come because you don't fit in any place else. For Living on Earth, this is Terry FitzPatrick reporting.
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